Modulation of motoneuron activity by serotonin.
Serotonin is a major neuromodulator in the central nervous system involved in most physiological functions including appetite regulation, sexual arousal, sleep regulation and motor control. The activity of neurons from the raphe spinal tract, which release serotonin on motoneurons, is positively correlated with motor behaviour. During moderate physical activity, serotonin is released from synaptic terminals onto the dendrites and cell bodies of motoneurons. Serotonin increases the excitability of motoneurons and thereby facilitate muscle contraction by acting on several parallel intracellular pathways. By activating 5-HT1A receptors, serotonin inhibits TWIK-related acid-sensitive potassium channels and small conductance calcium-activated potassium channels. In parallel, serotonin binds to 5-HT2 receptors, which promotes the low-threshold L-type Ca(2+) channels. During intense physical activity, more serotonin is released. The reuptake systems saturate and serotonin spills over to reach extrasynaptic 5-HT1A receptors located on the axon initial segment of motoneurons. This in turn induces the inhibition of the Na(+) channels responsible for the initiation of action potentials. Fewer nerve impulses are generated and muscle contraction becomes weaker. By decreasing the gain of motoneurons, serotonin triggers central fatigue.